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Board size, corporate regulations and firm valuation in an emerging market: a simultaneous 
equation approach 
 
 
Abstract 
 
We investigate the association between board size and firm valuation for a sample of 169 firms from 2002 
to 2011 in South Africa (SA). The SA corporate context is interestingly and uniquely characterised by 
greater urgency to meet affirmative action regulations, such as black empowerment in board appointments, 
limited qualified and experienced directors, especially black directors, concentrated ownership, weak 
enforcement of corporate regulations and greater government ownership. These features make SA 
corporate boards perform a weaker agency (advisory, monitoring and disciplining) role than Western 
European and US boards, but a stronger resource dependence role, by providing access to resources, such 
as business contacts and contracts. This suggests that any positive impact of board size on firm valuation is 
likely to depend on the effective execution of the resource dependence role than the agency role. Our 
results suggest that board size has a positive association with firm valuation, consistent with larger boards 
providing better access to resources. Overall, our results support the resource dependence role of boards 
than their agency role. The results are robust across a raft of econometric models that control for different 
types of endogeneity, as well as different types of accounting and market-based firm valuation measures.  
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1.  Introduction 
In this paper, we investigate the association between board size and firm valuation for South African (SA) 
firms. The continuing intense public (Walker Review, 2009; Freeman and Lindsay, 2012; Lin and Liu, 2012) 
and academic (Beiner et al., 2004; Siougle, 2007; Guest, 2009; Pant and Pattanayak, 2010; Chen and Al-
Najjar, 2012; Rivas, 2012) debate on board structures bears testimony to the view that corporate board size 
may affect firm valuation. Indeed, there is a theoretical consensus that corporate boards play an important role 
in the governance of corporations (Lipton and Lorsch, 1992; Jensen, 1993; Ntim, 2014). In contrast, the 
empirical literature (reviewed below) on the association between board size and firm valuation is mixed, even 
though a good number reports that larger boards negatively affect firm valuation. A number of critical issues, 
however, have been raised with regard to the results of prior studies. First, prior studies have been heavily 
criticised for apparent methodological deficiencies. Specifically, past studies have been criticised for not 
sufficiently controlling for endogeneity problems (Guest, 2009; Larcker and Rusticus, 2010), as well as for 
not accounting for any potential interdependencies between board size and other possible alternative corporate 
governance (CG) mechanisms (Agrawal and Knoeber, 1996; Beiner et al., 2004, 2006; Ntim et al., 2012a, b, 
2013, 2014). Second, Guest (2009) suggests that the impact of board size on firm value may not just differ by 
firm-level features, but also by country-specific CG, institutional and legal differences. Yet, existing studies 
are heavily concentrated in the developed markets of Western Europe and US, which depict relatively similar 
institutional settings (Yermack, 1996; Conyon and Peck, 1998; Cheng, 2008).  
       Unsurprisingly, most of the negative relationship identified between board size and firm valuation has 
been attributed to agency theory, which indicates that larger boards tend to be associated with poor 
communication, monitoring and decision-making (Jensen, 1993; Yermack, 1996; Guest, 2009). However, 
corporate boards do not only advise, monitor and discipline management (agency role) (Lipton and Lorsch, 
1992; Jensen, 1993; Chen and Yu, 2012), but also offer critical services and resource support (resource 
dependence role) (Pfeffer, 1973; Kiel and Nicholson, 2003). Arguably, in emerging markets with different 
institutional contexts, legal and CG structures (as discussed further below), the roles of corporate boards may 
differ, and consequently the association between board size and firm valuation can be expected to be different 
from what has been reported in developed markets. In fact, prior research suggests, for example, that 
corporate boards in emerging markets generally perform a weaker monitoring role (Okeahalam, 2004; Kumar, 
2006; Henry, 2008; Al-Najjar, 2011, 2013). As such, an investigation of the link between board size and firm 
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valuation in emerging markets, where there is a conspicuous dearth of empirical evidence  (Mangena et al., 
2012; Ntim et al., 2012a, b), is crucial in providing a more complete understanding of the impact of board size 
on firm valuation.  
       In this paper, we examine the association between board size and firm valuation for SA firms. SA is a 
particularly interesting emerging market to analyse. Historically, SA has an Anglo-American CG model, 
which implies that firms are free to choose their board members. However, post-Apartheid CG reforms, 
noticeably the 2002 King Report (hereafter King II) require SA firms to formally comply with a number of 
affirmative action CG regulations on black empowerment and employment equity, when appointing board 
members (Ntim and Soobaroyen, 2013a, b). These provisions generally seek to eliminate all forms of past 
discriminatory employment practices, but specifically aspire to significantly increase the participation of non-
whites (especially blacks) in senior management of important SA corporations, as part of the overall objective 
of addressing historical socio-economic inequalities between white and non-white South Africans. 
       Crucially, and unlike most Western European countries and the US, the SA government holds significant 
ownership stakes in public and private companies through the Public Investment Commission (PIC).1 This is 
an important feature because significant government ownership not only affects board size (Beiner et al., 2004; 
Chen et al., 2010), but also the ability of firms to reduce environmental uncertainties and secure critical 
resources (Pfeffer, 1973; Kiel and Nicholson, 2003), such as profitable government contracts to improve long 
term market value. Finally, prior research suggests that ownership of SA listed firms is relatively concentrated 
(Barr et al., 1995), which may make board appointments different from those of developed settings. We argue 
that the rich research context in terms of differences with developed countries, in addition to the acute lack of 
prior studies offer a compelling basis to investigate the link between board size and firm valuation in SA. 
       This paper makes a number of distinctive contributions to the extant literature. First, using a sample of 
169 SA listed firms from 2002 to 2011, we provide evidence for the first time on the connection between 
board size and firm valuation in SA. This also contributes to the predominantly developed markets-based 
literature (mainly in Western Europe and US) on the association between board size and firm valuation. 
Second, we apply econometric models that adequately control for different types of endogeneity, including 
firm-level fixed effects and simultaneity. Distinctively, we respond to methodological criticisms of prior 
studies by introducing alternative CG mechanisms, including the percentage of non-executive directors, 
leverage, institutional and block ownerships that we have data on in addition to board size. This allows us to 
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uniquely examine the level of interdependencies among the alternative CG mechanisms, as well as between 
firm valuation and the governance mechanisms. 
       In contrast to the evidence of the majority of the prior Western European and US studies, our results 
show a statistically significant and positive association between board size and firm valuation, as proxied by 
Tobin’s Q. This implies that SA listed firms with larger boards tend to be associated with higher market 
valuation. The findings are consistent across a raft of econometric models that control for different types of 
endogeneity, as well as different types of accounting and market-based firm valuation measures. Our results 
offer empirical support to the resource dependence role of boards, but less to their agency role. We argue that 
in an emerging market that is characterised by comparatively weak CG structures, concentrated ownership, 
and greater central government ownership stakes in firms, as well as the need to meet affirmative action laws, 
such as black empowerment in board appointments, the board’s role in securing critical resources to improve 
long-term market value appears to be more important than its ability to effectively perform the agency role.   
         The remainder of the paper is organised as follows. Section 2 reviews the prior literature on board size 
and firm valuation. Section 3 provides an overview of corporate board size regulations and firm valuation 
within the South African CG environment. Section 4 describes the data and research methodology. Section 5 
reports empirical results. Section 6 presents robustness analyses, while section 7 concludes. 
 
2. Prior literature on board size and firm valuation 
Corporate boards of directors perform critical roles, and as such are considered to be an important governance 
mechanism (Lipton and Lorsch, 1992; Jensen, 1993). Generally, corporate boards perform two broad roles: 
agency and resource dependence (Kiel and Nicholson, 2003; Ntim et al., 2012a, b). First, agency theory 
(Jensen and Meckling, 1976; Al-Najjar, 2011, 2013) suggests that corporate boards advise (expert advice), 
supervise (monitor) and seek accountability (discipline) from management to ensure that managers pursue the 
interests of shareholders. Second, resource dependence theory (Pfeffer, 1973; Kiel and Nicholson, 2003) 
indicates that corporate boards help to link their firms’ to the external environment, which reduces 
uncertainties and also facilitates securing critical resources, such as finance, information and reputation.     
       One view articulated by Guest (2009) is that larger boards are better placed to effectively perform both 
the agency and resource dependence roles than smaller ones. First, larger boards tend to have a greater 
number of outside or non-executive directors (NEDs), who are more independent and better placed to 
effectively advise, monitor and discipline management (Jensen 1993). Second, larger boards are associated 
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with diversity in experience, ideas and skills, as well as greater opportunity to secure critical resources, 
including business contacts and contracts (Kiel and Nicholson, 2003; Ntim et al., 2012a, b). 
       A contrary and dominant theoretical view discussed by Jensen (1993) is that smaller boards may possibly 
be better for firm valuation. First, larger boards generally consume more pecuniary and non-pecuniary 
resources in the form of remuneration and perquisites than smaller boards (Jensen and Meckling, 1976). 
Second, Jensen (1993) argues that when a board gets too big, it not only becomes difficult to coordinate and 
communicate, but also comparatively easier to control by a dominant CEO due to associated increased 
director shirking and free-riding. Specifically, Lipton and Lorsch (1992) and Jensen (1993) suggest that there 
is an optimal board size, and board size should preferably fall between seven and nine directors. They argue 
that as board size exceeds ten directors, the additional costs of having larger boards typically associated with 
less cohesiveness, frank discussions and slow decision-making are higher than any marginal gains from 
intense monitoring of management activities. Limiting board size may, therefore, improve efficiency and 
increase firm value. Of critical note, however, is that much of the disadvantages of having larger boards have 
been attributed mainly to the probable ineffective execution of the agency role. It is still unclear within the 
extant literature as to whether larger boards also result in poor performance of the resource dependence role. 
However, prior studies do indicate that diversity in ideas, skills and critical resources, such as finance and 
information, increase with board size (Pfeffer, 1973; Kiel and Nicholson, 2003). This implies that it is highly 
likely that larger boards may not necessarily lead to poor execution of the resource dependence role. 
       The empirical literature is not only conflicting, but also disproportionately Western Europe and US based 
(Yermack, 1996; Conyon and Peck, 1998; Guest, 2009), with the majority reporting a negative link between 
board size and firm valuation. Yermack (1996) and Eisenberg et al. (1998) are among the pioneers to 
investigate the association between board size and firm valuation. Yermack’s sample consisted of 452 large 
US companies (with average board size of 12.3 members) from 1984 to 1991, while Eisenberg et al.’s sample 
included 879 small and medium size Finnish firms (with a mean board size of 3.7 members) from 1992 to 
1994. Despite the substantial differences in board size, both studies report a negative relationship between 
board size and firm valuation proxies, such as Tobin’s Q and return on assets (ROA). Their results also 
contradict Lipton and Lorsch’s (1992) and Jensen’s (1993) optimal board size proposition. The results of 
other Western European (Conyon and Peck, 1998; Beiner et al., 2004; Lasfer, 2004; Guest, 2009) and US 
(Vefeas, 1999; Cheng, 2008; Cheng et al., 2008) studies are largely consistent with those of Yermack and 
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Eisenberg et al. Adams and Mehran (2005) and Beiner et al. (2006) are the only conspicuous exceptions, with 
both studies reporting a positive relationship between board size and Tobin’s Q, using a sample of US (35 
banks) and Swiss (109 companies) listed firms, respectively. 
       The results of the few non Western Europe and US studies, however, are less consistent, and thus offer 
support to the suggestions of Guest (2009) that the board size and firm valuation link may be influenced both 
by firm and country level characteristics. For example, using samples of Australian listed firms, Kiel and 
Nicholson (2003) and Henry (2008) report a positive link between board size and firm valuation, as measured 
by ROA and Tobin’s Q, respectively. In contrast, Mak and Kusnadi (2005) provide evidence of a negative 
association between board size and Tobin’s Q in samples of Malaysian listed firms. Bozec (2005) also finds a 
negative link between board size and return on sales for a sample of 25 large Canadian firms.  
       Of close interest, but largely due to relative lack of data, is that there is a general dearth of evidence on 
the association between board size and firm valuation in Africa and SA in particular (Okeahalam, 2004; Ntim 
et al., 2012a, b). However, we argue that the paucity of empirical evidence on South Africa also offers 
genuine opportunities to make distinct contributions to the extant literature. Sanda et al. (2010) and Mangena 
et al. (2012) are rare exceptions. In contrast to the results of studies conducted in developed countries, both 
studies report positive association between board size and firm valuation, as proxied by ROA and Tobin’s Q, 
in samples of 72 Zimbabwean and 93 Nigerian listed firms, respectively. A further issue of major concern is 
that despite the evidence that endogeneity can affect empirical results (Larcker and Rusticus, 2010), most of 
the prior studies do not sufficiently control for endogeneity (Beiner et al., 2004, 2006; Guest, 2009).  
Specifically, most of the prior studies have been criticised for not accounting for possible interrelationships 
between board size and potential alternative CG mechanisms (Beiner et al., 2004, 2006; Chen and Al-Najjar, 
2012). Agrawal and Knoeber (1996) suggest that the existence of alternative CG mechanisms means that the 
valuation effects of some CG structures may possibly depend on their interrelations with other CG 
mechanisms. This implies that a regression of firm value on a single CG mechanism may lead to misleading 
results. 
        Our study differs from prior studies in a number of ways. First, our sample consists of 169 SA listed 
firms from 2002 to 2011. This allows us to provide for the first time evidence on the association between 
board size and firm value with respect to SA, and also contributes to the predominantly Western Europe and 
US based literature. Second, we apply econometric models that adequately control for different types of 
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endogeneity, including fixed effects and simultaneity. Distinctively, we respond to criticisms of prior studies 
by introducing four alternative CG mechanisms that we have data on in our analysis to investigate the level of 
interdependencies among the alternative CG mechanisms, as well as between firm valuation and the five 
governance mechanisms.    
 
3. Corporate board size regulations and firm valuation within the South African CG environment 
 
Guest (2009) argues that the functions of corporate boards may possibly differ by country, and as such the 
board size and firm value association may not merely vary by firm-level features, but also by country specific 
characteristics. For example, the potential value maximising or minimising effects of larger boards will 
depend on their specific roles and effectiveness, but this may arguably differ according to the broader CG 
framework, institutional setting, cultural and legal environment. In this regard, whereas most of the prescribed 
duties of corporate boards in SA are similar to those of the UK and US, for example, a number of contextual 
factors suggest that the agency (advising, monitoring and disciplining) role may be poorly carried out in SA 
compared with the resource (such as finance, business contacts and contracts) dependence role.  
       First, board appointments in post-Apartheid SA are greatly influenced by the need to meet affirmative 
action CG provisions, including black empowerment and employment equity2 (King Report, 2002). 
Furthermore, there is a relative shortage of qualified and experienced directors in SA, especially non-white or 
black directors (King Committee, 1994). The need to meet affirmative action targets, especially black 
empowerment in an environment of limited qualified and experienced directors implies that SA boards are 
likely to be large, but may not necessarily have the required expertise to effectively perform the agency 
(monitoring) role. By contrast, larger boards may not only have more ‘well-connected and influential’ 
members, especially those with close links to the ruling African National Congress3, but also be better placed 
to meet affirmative action CG provisions (Malherbe and Segal, 2003; Ntim and Soobaroyen, 2013a, b). 
However, meeting black empowerment and employment equity targets, for example, is a major way by which 
SA firms can gain access to critical resources, including securing and renewing profitable government and 
mining contracts (Murray, 2000; Ntim and Soobaroyen, 2013a, b). Larger SA boards may, therefore, be able 
to effectively perform the resource dependence role. 
       Second, there is significant central government ownership with greater influence in director appointments 
in SA companies (PIC Annual Report, 2009). This can weaken board independence (Beiner et al., 2004, 
2006), and thus the ability to effectively advise and discipline management. Third, SA firms have 
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concentrated ownership (Barr et al., 1995). This implies that the market for corporate and managerial control 
may be less active, and hence directors may be less motivated to effectively monitor management. Fourth, SA 
firms have greater institutional ownership, but weaker shareholder activism (Malherbe and Segal, 2003). This 
further weakens SA boards’ ability to effectively execute the monitoring role. Finally, SA has a relatively 
weak record of implementing and enforcing corporate regulations (King Committee, 2002). Malherbe and 
Segal (2003) indicate, for example, that unlike the US, SA directors are rarely prosecuted for not properly 
performing their fiduciary duties, and as such they consider their main duty to be to secure critical resources 
for their firms rather than to effectively monitor management. In sum, the uniqueness of the SA corporate 
setting suggests that the association between board size and firm value can be expected to be different from 
those reported for developed countries. We, therefore, seek to empirically investigate the association between 
board size and firm value within this arguably interesting research context. 
 
4. Data and research methodology 
4.1. Data: sample selection, sources, and description 
Our sample is based on all the 291 non-financial4 firms listed on the JSE Ltd as at 31/12/2011. We use CG 
and financial variables to examine the association between board size and firm valuation. The CG variables 
were collected from the sampled firms’ annual reports. We downloaded the annual reports from the Perfect 
Information Database, while the financial data were collected from DataStream. The firms in our final 
sample had to meet two criteria: the availability of a firm’s complete nine-year annual reports from 2002 to 
2010 inclusive, and the availability of a firm’s corresponding financial data from 2003 to 2011 inclusive.5 The 
criteria were set for several reasons. First, and following prior studies (Yermack, 1996; Conyon and Peck, 
1998), the criteria ensured that the requirements for a balanced panel data analysis were met. There are 
advantages for using panel data, including having both time series and cross-sectional observations, more 
degrees of freedom and less collinearity among variables (Gujarati, 2003). Second, analysis of nine-year data 
with both cross-sectional and time series properties may help in determining whether the observed cross-
sectional association between board size and firm valuation also holds over time. This can facilitate direct 
comparisons to be drawn with the results of past studies (Yermack, 1996; Guest, 2009). The complete data 
required is obtained for a total of 169 out of the 2916 firms over nine firm-years (a total of 1,521 firm-year 
observations) from 8 industries for our regression analysis. A potential limitation is that it may introduce 
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survivorship bias into the sample selection process. However, the criteria still generated a much larger sample 
size than what has been used in prior SA studies (Mangena and Chamisa, 2008). Arguably, generalisability of 
the research findings has not been affected by our sample selection criteria.7 
 
4.2. Research methodology:  definition of variables and model specification 
The main independent variable in our regression analysis is board size and note that Table 1 fully defines all 
variables used in this study were operationalised. As previously discussed, SA boards naturally perform a 
weaker monitoring role. Arguably, monitoring effectiveness is less likely to depend on board size. In contrast, 
SA boards can be expected to perform a stronger resource dependence role. Thus, it can be expected that any 
positive association between board size and firm valuation will depend on the effectiveness with which the 
resource dependence role is executed. In fact, the limited past African and other emerging markets studies 
suggest that board size impact positively on firm valuation (Henry, 2008; Sanda et al., 2010). Therefore, we 
hypothesise that board size will be positively related to firm valuation. Tobin’s Q (Q) is our key measure of 
market valuation, but, as a robustness check, we also employ return on assets (ROA) and Total share return 
(TSR) as alternative accounting and market-based performance measures, respectively. It measures the 
market’s valuation of the quality of a firm’s CG mechanisms, with a higher Q indicating greater effectiveness 
of a firm’s CG mechanisms (Chung and Pruitt, 1994). Following prior studies (Yermack, 1996; Guest, 2009), 
we include below a number of control (exogenous) variables.   
Insert Table 1 about here 
       First, companies with greater investment opportunities experience faster growth (Henry, 2008), and are 
likely to be associated with higher valuation. Thus, following Beiner et al. (2004, 2006), we predict a positive 
link between Q and growth opportunities (GROWTH), as measured by annual sales growth. Second, 
competitive advantage can be gained by companies that invest more in research and development (Cheng et 
al., 2008; Al-Najjar, 2011, 2013), and as such may have higher Q. In contrast, research and development 
require greater capital investment (Vefeas, 1999; Welch et al., 2002), and thus may relate negatively to 
current Q. Similarly, greater debt usage can increase performance by preventing opportunistic managers from 
expropriating ‘free cash flows’ (Jensen, 1986; Al-Najjar, 2011, 2013). By contrast, higher levels of gearing 
can lead to financial distress, and reduce the capacity to exploit growth opportunities (Jensen, 1986). Also, 
due to greater agency problems, larger firms are likely to engage in good CG practices (Beiner et al., 2006), 
and may have higher Q. By contrast, smaller firms tend to have higher growth opportunities (Mangena et al., 
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2012; Al-Najjar, 2011, 2013), and may be related to higher Q. Given the mixed evidence, we hypothesise that 
gearing (GEAR), capital expenditure (CAPEX) and firm size (LNTA) will correlate either positively or 
negatively with firm valuation. 
       Third, firms that cross-list to overseas stock exchanges are likely to be exposed to greater funding and 
investment opportunities, and may have higher Q (Ntim et al., 2012a, b). Hence, we predict that cross-listing 
(CROSLIST) will be positively related to Q. Fourth, audit firm size is positively related to auditor 
independence and audit quality (DeAngelo, 1981), and as such firms audited by big and prestigious audit 
firms may have higher Q. Hence, we expect audit firm size to correlate positively with Q. Fifth, government 
ownership can influence board appointments and weaken board independence (Beiner et al., 2004, 2006), but 
may be associated with access to critical resources, such as finance and profitable government contracts 
(Murray, 2000). Thus, we predict a positive association between government ownership (GOVOWN) and Q. 
Finally, following Henry (2008) and Guest (2009), we hypothesise that Q will vary across different industries 
and financial years. Hence, we include industry dummies for the five remaining industries: basic materials 
and oil & gas; consumer goods; consumer services and health care; industrials; and technology & 
telecommunications, and year dummies for the financial years 2003 to 2011. Assuming that all relations are 
linear, our main OLS regression equation to be estimated is: 
                             

 
n
i
ititiitt CONTROLSBSIZEQ
1
11110                                              (1)  
where: Q refers to Tobin’s Q; BSIZE is board size; CONTROLS refers to the control variables for growth 
(GROWTH), capital expenditure (CAPEX), gearing (GEAR), firm size (LNTA), cross-listing (CROSLIST), 
audit firm size (BIG4), government ownership (GOVOWN), industry (INDUST)and year dummies (YD). 
 
4.3. Two-stage least squares, alternative CG mechanisms and possible interdependencies 
Agrawal and Knoeber (1996) suggest that the existence of alternative CG mechanisms implies that the use of 
one mechanism may possibly depend on the use of others to be effective. As such, OLS regressions of Q on a 
single CG mechanism as specified in (1), for example, can result in endogenous associations (Beiner et al., 
2004, 2006). We address this methodological criticism of prior studies by introducing four alternative CG 
structures that we have data on in addition to our BSIZE and Q to develop a system of six simultaneous 
equations. The four alternative CG structures are the percentage of non-executive directors (NEDs), leverage 
(LEV), block (BLKOWN), and institutional (INSOWN) ownerships. We then estimate the six equations using 
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two-stage least squares (2SLS) to examine the relationship between the CG mechanisms and Q. The 2SLS 
analysis involves two stages. In the first stage, we estimate each of equations (2) to (6) specified below. We 
save the resulting predicted values (i.e., predicted part of each CG mechanism). In the second stage, we use 
the predicted parts as instruments for the CG mechanisms. Finally, we estimate equation (7) specified below 
along with the control variables and their respective instrument using the 2SLS technique. The rationale is that 
where one mechanism is used less, others may be used more, resulting in similar valuation outcomes 
(Agrawal & Knoeber, 1996). The percentage of NEDs, for example, may be positively related to BSIZE. Thus, 
it may be the case that any board size valuation effect may depend on how the board is composed, and 
possibly on the other CG mechanisms (Beiner et al., 2004, 2006). We describe how our system of six 
equations is developed for each dependent variable. 
 
4.3.1. Board size   
We assume that BSIZE depends on the choices of the other four alternative CG mechanisms (NEDs, LEV, 
BLKOWN, and INSOWN), firm valuation (Q) and the exogenous variables. Larger firms have bigger boards 
and complex issues to address (Beiner et al. 2004, 2006), and as such we predict that firm size (LNTA), audit 
firm size (BIG4) and cross-listing (CROSLIST) will be positively related to BSIZE. Larger firms have lower 
growth and investment opportunities (Agrawal & Knoeber, 1996), and thus we expect sales growth 
(GROWTH) and capital expenditure (CAPEX) to correlate negatively with BSIZE. As larger firms are 
subjected to greater media and public scrutiny (Ntim et al., 2012a, b), we hypothesise that BSIZE will be 
positively associated with government ownership (GOVOWN), the presence of a CG committee (CGCOM) 
and gearing (GEAR). We also expect BSIZE to vary across different industries (INDUST) and financial years 
(YD). Labelling all ten exogenous variables simply as EXOGENOUS, the first equation in the system to be 
estimated is specified as: 
               
itit
n
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BLKOWNLEVNEDsBSIZE
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3210
                            (2)       
4.3.2. Percentage of non-executive directors  
A higher percentage of non-executive directors (NEDs) can increase monitoring and offer greater 
opportunities to secure critical resources to improve firm value (Kiel and Nicholson, 2003). King II 
encourages SA boards to have a majority of NEDs and hence, the second dependent variable in the system of 
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equations is the percentage of NEDs. Larger firms have greater visibility and are more attractive to 
prospective directors (Agrawal and Knoeber, 1996; Beiner et al., 2006), and as such it is hypothesised that 
NEDs will be positively related to firm size (LNTA), audit firm size (BIG4), cross-listing (CROSLIST), 
gearing (GEAR), government ownership (GOVOWN) and the presence of a CG committee (CGCOM). We 
predict that sales growth (GROWTH) and capital expenditure (CAPEX) will correlate negatively with NEDs, 
as smaller companies have better growth and investment prospects (Agrawal and Knoeber, 1996; Ntim et al., 
2012a, b). We also expect NEDs to vary across different industries (INDUST) and over-time (YD). Naming all 
ten exogenous variables simply as EXOGENOUS, the second equation to be estimated in the system is 
specified as:  
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                             (3) 
4.3.2. Leverage   
Greater debt usage can minimise managerial expropriation of ‘free cash flows’ (Jensen, 1986; Al-Najjar, 2011, 
2013). Hence, leverage (LEV) is the third dependent variable in our system. Bevan and Danbolt (2004) report 
that debt usage is positively related to size, but negatively linked to profitability. Thus, we expect LEV to 
correlate positively with firm size (LNTA), but to be negatively related to Q. Also, greater debt usage 
increases financial stress and reduces the ability to exploit growth and investment opportunities (Jensen, 1986; 
Bevan and Danbolt, 2004). Hence, we predict that growth (GROWTH) and investment (CAPEX) potential will 
relate negatively to LEV. We expect debt usage to vary across different industries (INDUST) and over time 
(YD). Labelling all five exogenous variables simply as EXOGENOUS, the third equation in the system to be 
estimated is specified as: 
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                                  (4) 
4.3.3. Block ownership   
Block ownership can increase monitoring, reduce agency costs and improve firm value (Jensen and Meckling, 
1976). By contrast, block owners can connive with managers to expropriate company resources at the expense 
of minority shareholders (Ntim et al., 2012a, b). Thus, block ownership (BLKOWN) is the fourth dependent 
variable in our system of equations. We expect a negative link between BLKOWN and firm size (LNTA), as it 
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costs more to buy a portion of a larger firm (Beiner et al., 2006). It is attractive to buy shares in larger firms 
with better growth and investment opportunities (Agrawal and Knoeber 1996; Beiner et al., 2004), and as 
such we predict that growth (GROWTH) and investment (CAPEX) potential will correlate negatively with 
BLKOWN. Also, firms with BLKOWN tend to use less debt (Beiner et al., 2004, 2006; Ntim et al., 2012a, b), 
and so gearing (GEAR) is expected to correlate negatively with BLKOWN. We also expect BLKOWN to differ 
across different industries (INDUST) and over time (YD). Referring to all six exogenous variables simply as 
EXOGENOUS, the fourth equation to be estimated in the system is specified as: 
              
itit
n
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LEVNEDsBSIZEBLKOWN
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
1
54
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                             (5) 
4.3.4. Institutional ownership  
Institutional shareholders have greater financial strength, and as such can positively affect CG mechanisms 
and firm value (Barr et al., 1995; Mukherjee and Roy, 2011). King II also urges institutional shareholders to 
play active roles in setting executive pay in SA firms and hence, the dependent variable in the sixth equation 
of the system is institutional ownership (INSOWN). Beiner et al. (2006) suggest that it is more profitable to 
hold shares in firms with better growth and investment opportunities, and thus sales growth (GROWTH) and 
capital expenditure (CAPEX) are hypothesised to relate positively to INSOWN. Larger firms are attractive to 
institutions (Agrawal and Knoeber, 1996) and therefore, INSOWN is expected to be positively associated with 
firm size (LNTA), government ownership (GOVOWN) and the presence of a CG committee (CGCOM). We 
also expect INSOWN to vary across different industries (INDUST) and over time (YD). Calling all seven 
exogenous variables simply as EXOGENOUS, the fifth equation to be estimated in the system is specified as:    
 
itit
n
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LEVNEDsBSIZEINSOWN
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
1
54
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                  (6) 
4.3.5. The relationship between firm value (Q) and CG mechanisms   
To investigate the link between Q and the 5 CG mechanisms, Q is the dependent variable in the last equation 
in our system. All the control variables included in equation (1) are named simply as CONTROLS. Hence, the 
final equation to be estimated in the system is specified as: 
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5. Empirical results and discussion 
5.1. Empirical results: descriptive statistics and univariate regression analysis 
Table 2 contains descriptive statistics of all variables included in our analysis. For brevity, we avoid a detailed 
discussion, but generally all the variables show wide variations. Table 2 indicates, for example, that Q ranges 
from a minimum of 0.72 to a maximum of 3.60, with an average of 1.56. Similar to past studies (Beiner et al., 
2006; Guest, 2009), BSIZE is between 4 and 18, with a median of 10 board members. Our alternative firm 
valuation proxies (ROA and TSR) and CG mechanisms (NEDs, LEV, BLKOWN, and INSOWN), as well as the 
exogenous variables, indicate wide variations. This implies that our sample has been adequately selected to 
achieve sufficient variation, and thus reduces the possibilities of sample selection bias.  
Insert Table 2 about here 
       We initially test all our hypotheses by applying the OLS regression technique. Hence, OLS assumptions 
of multicollinearity, autocorrelation, normality, homoscedasticity and linearity are tested. Table 3 presents the 
correlation matrix for all variables included in our analysis to test for multicollinearity. For robust results, 
both the Pearson’s parametric and Spearman’s non-parametric coefficients are reported. We note that both the 
magnitude and direction of the parametric and non-parametric correlation coefficients are very similar, 
suggesting that no serious non-normality problems exist. Additionally, correlations among the variables are 
shown to be fairly low, indicating that there are no major multicollinearity problems in the variables. We 
further examined (for brevity not reported here, but available upon request) scatter plots for P-P and Q-Q, 
studentised residuals, Cook’s distances and Durbin-Watson statistics. The tests indicated no serious violation 
of the OLS assumptions of homoscedasticity, linearity, normality and autocorrelation, respectively.  
Insert Table 3 about here 
       Table 3 also indicates statistically significant associations among the CG structures, and also between Q 
and the CG mechanisms. Of special interest, BSIZE is positively related to Q, implying that SA firms with 
larger boards have higher valuation, and thus offering support to the resource dependence hypothesis. Indeed, 
GOVOWN correlates positively with both Q and BSIZE. This suggests that GOVOWN appears to offer access 
to critical resources, but associated political influence in board appointments invariably results in a larger 
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board. With respect to the four alternative CG mechanisms, NEDs and INSOWN are positively related to 
BSIZE and Q, whilst BLKOWN and LEV correlate negatively with BSIZE and Q. However, while firms with 
greater LEV receive lower valuation (coefficient is negative and significant), those with BLKOWN are not 
necessarily valued less highly (coefficient is negative, but not significant). Finally, there are statistically 
significant correlations between Q and the control variables. For example, CAPEX and GEAR are significant 
and negatively related to Q, while LNTA, GROWTH, GOVOWN, BIG4 and CROSLIST are significant and 
positively related to Q, as predicted. 
 
5.2. Empirical results: OLS (multivariate) regression analysis 
Table 4 presents OLS regression results of Q on BSIZE. Column 3 of Table 4 reports the results of regressing 
Q on BSIZE alone, whereas columns 4 to 9 report the results of regressing Q on BSIZE and the control 
variables for the pooled8 sample and for each other firm-year, respectively. As predicted, and reported in 
Column 3 of Table 4, the coefficient of BSIZE is positive (0.104) and statistically significant at the 1% level. 
However, the coefficient on the constant term for equation (1) reported in column 3 of Table 4 is statistically 
significant and appears to indicate that there may be omitted variables bias. Therefore, the control variables 
are included in the regressions and reported in columns 4 to 9 of Table 4 to account for potential omitted 
variables bias.  
Insert Table 4 about here 
       Crucially, the coefficient on BSIZE remains statistically significant and positive over the entire sample 
period, implying that SA firms with larger boards tend to be associated with higher market valuation. The 
positive coefficient is consistent with our hypothesis that SA boards perform a stronger resource dependence 
role, but a weaker agency role, and that larger SA boards are better placed to attract critical resources, such as 
finance, business contacts and contracts to improve long-term firm value. Our evidence also offers support to 
the results of past African and other emerging markets studies (Henry, 2008; Mangena et al., 2012), but 
generally contradicts the findings of prior Western European and US studies (Yermack, 1996; Guest, 2009). 
Generally, the coefficients on the control variables in the lower part of Columns 4 of Table 4 are of the same 
sign as hypothesised. For instance, GOVOWN, BIG4 and CROSLIST are positive and significantly related to 
Q, while the coefficient on LNTA is negative and significantly associated with Q over the entire sample period, 
as predicted. Consistent with the results of Henry (2008), the coefficient on the year dummies are statistically 
significant. This indicates that Q varies over time, but the insignificant coefficients on the industry dummies, 
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except the consumer services firms, do not support the results of Sanda et al. (2010). Finally, the F-values in 
Table 4 consistently reject the null hypothesis that the coefficients on BSIZE and control variables are equal to 
zero. Similar to past studies (Beiner et al., 2006; Guest, 2009), the adjusted R2 is between 3% and 41%, 
implying that our seven regression models can explain some variations in our sampled firms’ Q. 
 
6. Robustness analyses 
Our regression analysis so far does not take into consideration the presence of alternative CG structures, firm 
value proxies, estimation techniques and endogeneity. The positive relationship between BSIZE and Q, for 
example, could consequently be spurious. In this section, we examine how robust our results are to the 
existence of alternative CG mechanisms and endogenous (especially simultaneous endogeneity) associations, 
firm value proxies, as well as firm-level fixed effects. 
 
6.1. Results based on a two-stage least squares estimation of equations (2) To (7) 
Our analysis proceeds in two steps. First, we use OLS to estimate equation (7) as a single equation, which 
permits the availability of all the alternative CG mechanisms, but does not allow for simultaneous 
interdependencies to exist among them. The underlying notion is to determine what happens to BSIZE in the 
presence of alternative CG mechanisms. Noticeably, the results (for brevity not reported here, but available 
upon request) suggest that board size remains positive and significant at the 5% level in the presence of the 
other four CG mechanisms. Additionally, the coefficients on the NEDs and INSOWN are significant at the 
10% level and positively related to Q, while LEV and BLKOWN are negative, but insignificantly associated 
with Q. The positive link between BSIZE and Q supports the results of previous studies relating to Africa and 
other emerging markets (Kiel & Nicholson, 2003; Sanda et al., 2010), but rejects the findings of past studies 
conducted in Western Europe and US (Vefeas, 1999; Lasfer, 2004). 
      Second, and following Agrawal and Knoeber (1996) and Beiner et al. (2004, 2006), we estimate equation 
(7) along with equations (2) to (6) as a system of simultaneous equations, using two-stage least squares 
(2SLS).9 Specifically, in the first stage, we estimate each of equations (2) to (6) specified above along with 
their respective control variables. We save the resulting predicted values (i.e., predicted part of each CG 
mechanism). In the second stage, we use the predicted parts as instruments for the CG mechanisms.10 Finally, 
we estimate equation (7) along with the control variables and their respective instruments using the 2SLS 
technique. As previously explained, this procedure treats firm value (Q) as endogenous along with the five 
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CG mechanisms. Uniquely, this structure permits each of the five CG mechanisms to simultaneously affect all 
the others in order to detect complementary or substitution effects, but also allows Q to affect the choice of 
each of the five CG mechanisms.  
       Table 5 reports the results of the two-stage estimation of equations (2) to (7). Of particular interest, the 
coefficient on BSIZE in Column 8 of Table 5 remains positive and significant at the 5% level. This implies 
that our finding of a positive association between BSIZE and Q is robust to simultaneous endogeneity and/or 
the introduction of alternative CG mechanisms into the analysis. The positive association between Q and 
BSIZE again supports the results of prior African and other emerging markets studies (Henry, 2008; Sanda et 
al., 2010), but contradicts the findings of the majority of Western European and US studies (Conyon and Peck, 
1998; Cheng, 2008). Our 2SLS results in Column 8 of Table 5 further indicate that the coefficients on the 
NEDs and INSOWN remain significant and positive. This implies that SA boards with higher NEDs and 
INSOWN have higher valuation. Perhaps, this is less surprising given that both correlate positively (see Table 
3) with BSIZE and GOVOWN. In contrast, the coefficients on BLKOWN and LEV are still negative, but 
leverage is now statistically significant. The significant negative link between LEV and Q does not support 
capital structure and Jensen’s (1986) ‘free cash flow’ theories, but rather seems to suggest that financial 
distress associated with greater debt usage reduces the ability of SA firms to exploit growth opportunities.   
Insert Table 5 about here 
       Additionally, the findings in Table 5 show significant interrelations among the 5 CG mechanisms and Q. 
First, our results in Column 3 show that the coefficient on Q is positive and significant. This means that larger 
BSIZE is not only associated with higher firm valuation, but that there is a reverse association (i.e., SA firms 
with higher Q values or successful SA firms also seem to attract more potential board members). Consistent 
with our prediction, Column 3 indicates further that higher NEDs and INSOWN are significantly associated 
with larger BSIZE, but greater LEV usage and lesser BLKOWN are not significantly related to larger BSIZE. 
This also implies that NEDs, INSOWN and BSIZE are complementary CG mechanisms. Second, our findings 
in Column 4 of Table 5 indicate that there is a significant reverse association among NEDs, BSIZE and Q. 
This further supports our conclusion that the two CG mechanisms are complements, as more outside directors 
will invariably results in a larger BSIZE. Third, the results in Column 5 of Table 5 show that BSIZE and 
BLKOWN have a significant and positive association with LEV, implying that larger SA firms tend to use 
more debt.  
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       Fourth, our findings in Column 6 of Table 5 suggest that BLKOWN is significantly and positively related 
to LEV and INSOWN. This means that there is a reverse complementary association between LEV and 
BLKOWN, with BLKOWN resulting in greater debt usage and vice-versa. This rejects our hypothesis that SA 
firms with significant BLKOWN are likely to use less debt. Fifth, our results in Column 7 of Table 5 indicate 
that INSOWN is associated with a significantly larger BSIZE and greater BLKOWN. This is consistent with 
our hypothesis that due to their greater financial strength, institutional shareholders cannot only afford to buy 
a larger part of firms, but also are more likely to seek board representations, resulting in a larger BLKOWN. 
Finally, the coefficients on the exogenous variables in the lower part of Table 5 generally show the 
hypothesised signs. For example, Column 3 indicates that SA firms with larger BSIZE tend to have a CG 
committee, a big four auditor, be cross-listed, have larger size and significant GOVOWN. The coefficients on 
the exogenous variables under the percentage of NEDs, LEV, BLKOWN and INSOWN all show the predicted 
signs. Consistent with past studies (Beiner et al., 2006; Guest, 2009), the F-values in Table 5 always reject the 
null hypothesis that the coefficients on the independent variables are jointly equal to zero, with adjusted R2 
between 13% and 47%. 
 
6.2. Alternative firm value proxies and firm-level fixed-effects 
As previously indicated, we do not know whether our findings are robust to alternative firm value proxies or 
other estimation techniques. In this final subsection, we conduct two further important robustness analyses. 
First, we examine how robust our results are to two alternative firm value proxies that we have data on: total 
share returns (TSR – a market based measure) and return on assets (ROA – an accounting based proxy). As 
previously explained, these firm value proxies have been used widely within the CG literature (Beiner et al., 
2006; Guest, 2009), and as such are deemed to be appropriate. Just like Q, effective CG mechanisms are 
expected to be related to higher ROA and TSR. Table 6 contains regression results based on our alternative 
firm value measures and the estimation of a fixed effects model. Columns 3 and 4 report OLS regression 
results of TSR on BSIZE without and with the control variables, respectively. Similar results for our ROA 
proxy are contained in Columns 5 and 6 of Table 6, respectively. Our results show that the coefficients on 
BSIZE in Columns 3 to 6 remain positive and significant at the 1 or 5% level. This implies that our results are 
robust when a market (TSR) or an accounting (ROA) based measure of firm value is used instead of Q. 
Insert Table 6 about here 
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       Finally, firms tend to vary in their opportunities and difficulties that they face over time. This can result 
in a situation where BSIZE and firm valuation are jointly and dynamically determined by unobserved firm-
specific variables (Henry, 2008; Guest, 2009), which simple OLS regressions may be unable to detect. Hence, 
given the panel nature of our data and following past studies (Henry, 2008; Guest, 2009), we estimate a fixed 
effects model to control for possible unobserved firm-level heterogeneity. This involves re-estimating 
equation (1), with the inclusion of 168 dummies to represent the 169 sampled firms. Our fixed effects results 
reported in Column 7 of Table 6 indicate that the coefficient on BSIZE remains positive and significant at the 
1% level, implying that our findings are robust to potential unobserved firm-level heterogeneity. Overall, the 
results from our robustness analyses make us reasonably confident that our main finding of a positive 
relationship between BSIZE and firm value for SA firms is not spuriously driven by any form of endogeneity.  
   
7. Summary and conclusions 
In this paper, we have attempted to examine the association between board size and firm value in South 
Africa (SA). The SA corporate context is interestingly and uniquely characterised by greater urgency to meet 
affirmative action regulations, such as black empowerment in board appointments, limited qualified and 
experienced directors, especially black directors, concentrated ownership, weak enforcement of corporate 
regulations and greater government ownership. These characteristics make SA corporate boards to perform a 
weaker agency (advisory, monitoring and disciplining) role than Western European and US boards, but a 
stronger resource (resources, such as business contacts and contracts) dependence role. While a majority of 
the prior Western European and US literature suggests that smaller boards may better fulfil an effective 
governance role, we might expect a positive relationship between board size and firm value in the South 
African context, if larger boards better perform the resource dependence role. 
       Using a sample of 169 SA listed firms from 2002 to 2011, our main conclusion is that board size has a 
positive association with firm valuation, as proxied by Tobin’s Q (Q). This implies that SA firms with larger 
boards have higher valuation. Our main OLS results are robust across a raft of econometric models that 
control for different types of endogeneity, including simultaneity and firm-level fixed effects, as well as 
different types of accounting and market-based firm valuation measures, such as return on assets and total 
shareholder return. Our findings offer empirical support to a board’s ability to effectively carry out the 
resource dependence role, but less to its ability to effectively perform the agency role. 
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       Distinct from most prior studies, our analysis places special emphasis on the importance of controlling for 
possible interrelations among alternative corporate governance (CG) mechanisms (non-executive directors, 
leverage, block, and institutional ownerships) and Q using two-stage least squares (2SLS). The underlying 
notion is that because alternative CG mechanisms exist, the use of one mechanism (board size) may depend 
on the use of others (four alternative CG structures) to be effective. Of special interest, our 2SLS results 
indicate that the coefficient on board size remains positive and significant in the presence of the other four CG 
mechanisms. The 2SLS results reveal, however, that there is also a reverse link between board size and Q (i.e., 
larger board size is not only associated with higher firm valuation, but successful SA firms also appear to be 
attractive to potential board members). We also find evidence of significant interrelations among the five CG 
mechanisms and Q, including a larger number of non-executive directors resulting in larger boards. This 
reinforces the need for future research to adequately consider possible alternative CG mechanisms in their 
analysis for robust findings. 
       Our evidence has important regulatory and policy implications. The King Committee and JSE Ltd have 
resisted from setting a maximum board size for SA firms. However, a general principle has been set that 
every board should consider whether or not its size makes it effective – leaving SA firms to decide their own 
optimal board size. Our findings appear to offer some support to the current policy. Since SA firms differ in 
size, industry and complexity of operations, it is reasonable to argue that adopting a ‘one size fits all’ instead 
of a flexible approach to board size may not necessarily improve performance. Our evidence also offers 
support to suggestions (see Guest, 2009) that the board size and firm valuation association may not merely 
vary by firm-level features, but also by country specific CG, institutional and legal differences. 
       While our findings are reliable and robust, some caveats are considered appropriate. Due to data 
limitations, we include a limited number of alternative CG mechanisms in our 2SLS analysis. As data 
coverage improves, future studies may need to include more mechanisms, such as data on the market for 
corporate control, in their analysis. Also, as our data covers a limited number of years, we could not apply 
data intensive alternative estimation techniques, such as granger causality test, which can enrich future 
research analysis, as more data becomes available in different contexts. 
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Notes 
 
1. The Public Investment Corporation (PIC) is an investment company wholly owned by the South African government. It was 
established by the ruling African National Congress (ANC) as part of its neo-liberal economic policy of encouraging growth, 
employment and redistribution (GEAR) after the collapse of Apartheid in 1994 as a vehicle through which government can 
maintain ownership stakes in key SA corporations and industries. As at 31 March 2009, the PIC managed assets valued at 
R740bn ($99bn) with at least a 5% ownership stake in 40 of the largest 100 listed firms on the JSE by market capitalization. 
This easily makes the PIC the single largest institutional investor in SA (PIC Annual Report, 2009; Ntim and soobaroyen, 
2013a, b). 
2. The 1998 Employment Equity and 2003 Black Empowerment Acts formally require the membership of SA corporate boards 
to as much as possible reflect the gender and ethnic composition of the SA populace. An implication of this requirement is 
that the average SA corporate board should ideally have a non-white or black majority. Arguably, this makes board formation 
within the SA corporate setting unique, but relatively complex and problematic. This is because unlike companies in other 
Anglo-American countries, SA corporations must effectively pursue the contrasting objectives of appointing highly qualified 
and experienced board members and ensuring that membership of their boards reflects the ethnic and gender compositions of 
the SA citizenry. 
3. Indeed, it is evident that the non-white board members of our sampled firms are dominated (about 40%) either by former or 
active prominent members of the ruling ANC, with some of them occupying key positions, such as board and sub-committee 
chairpersons. 
4. As financials and utilities are subject to different regulations and also differ in capital structure (Mangena and Chamisa, 2008; 
Ntim et al., 2012a, b), and following past studies (Yermack, 1996; Guest, 2009), we exclude 111 financials and utilities, 
leaving us with 291 companies to be sampled. The industrial breakdown of this initial sample is as follows: basic materials 
with 67 (23%) firms; consumer goods with 36 (12%) firms; consumer services with 62 (21%) firms; healthcare with 7 (3%) 
firms; industrials with 81 (28%) firms; oil & gas with 3 (1%) firms; technology with 31 (11%) firms; and telecoms with 4 (1%) 
firms. 
5. It takes time for board decisions to be reflected in firm value (Conyon and Peck, 1998). Hence, to avoid endogenous 
relationship between firm valuation and board size, we introduce a one year lag between board size and firm value such that a 
firm’s value in any year (Qt) depends on the previous year’s governance structure, similar to Conyon and Peck (1998). The 
sample also begins from 2002 for two reasons. Firstly, King II came into operation in 2002, and secondly, data coverage in the 
Perfect Information/DataStream on SA listed firms is very low until 2002. The sample ends in 2011 because it is the latest 
year for which data is available. 
6. For 94 of the 122 remaining firms, two or more years’ financial data and annual reports were not available in the 
DataStream/Perfect Information Database. For the other 28 firms, neither financial data nor annual reports were available. 
The industrial breakdown of our final 169 sample is as follows: basic materials with 33 (19%) firms; consumer goods with 24 
(14%) firms; consumer services with 35 (21%) firms; healthcare with 3 (2%) firms; industrials with 51 (30%) firms; oil & gas 
with 1 (1%) firms; technology with 19 (11%) firms; and telecoms with 3 (2%) firms. In addition, for lack of sufficient number 
of observations in three industries, namely health care, oil & gas, and telecoms industries with three, one and three listed firms, 
respectively, observations from these industries were merged with the closest remaining five major industries. As a result, the 
three healthcare firms were added to the consumer services industry, the one oil & gas firm was included in the basic 
materials industry, while the three telecoms companies were included in the technology industry. Our final 169 sample 
constituted 64% of the incomplete 263 sample, 58% of the possible 291 sample, and 42% of the total population of 402 listed 
firms. 
7. To be highly certain, however, we further explore this potential problem by following Graham and Harvey (2001) and Beiner 
et al. (2006) and compare the characteristics of our final 169 sampled firms with all five years data available to those of the 
263 out of the initial 291 with at least one year’s data available rather than the complete five years, 94 of which were excluded 
from our final sample. Specifically, we test for equality in means and medians of all our financial variables, including capital 
expenditure, firm size, gearing, growth, leverage, return on assets, Tobin’s Q and total share return, between our final 
balanced sample of 169 and the unbalanced sample of 263. If the two groups depict similar characteristics, then we can 
conclude that our final sample is representative of the underlying population. The results (which for brevity are not reported, 
but available upon request) indicate that there are no statistically significant differences in the mean or median values for all 
the variables. We interpret this observation as indicating that the characteristics of our final 169 sample are similar to the 
underlying population and that our findings are not likely to be impaired by survivorship bias. 
8. To ensure that the residuals of a given firm may not be correlated across different years (time-series dependence) or firms 
(cross-sectional dependence) within our nine-year panel (Gujarati, 2003), and following Petersen (2009), we use the 
empirically robust Clustered Standard Errors technique to estimate the coefficients. Also, due to the gradual rather then rapid 
changes in the CG variables, we estimate separate regressions for each other firm-year starting from 2003, in addition to 
estimating a firm-level fixed effects model to minimise potential residual dependence. 
9. To make sure the 2SLS technique is appropriate, and following Beiner et al. (2006), we first conducted the popular Durbin-
Wu-Hausman test (see Beiner et al., 2006: 267 for a detailed description of the procedure) to test for the endogeneity of the 
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CG mechanisms and Q. Applied to equation 7, the Durbin-Wu-Hausman exogeneity test rejects the null hypothesis of no 
endogeneity at the 5% level. Thus, we conclude that 2SLS technique is appropriate and that our OLS results may be spurious 
(i.e., biased and inconsistent). 
10. The order-condition for identifying a system indicates that the number of exogenous variables excluded from any equation 
must be greater than or equal to the number of endogenous variables included minus one (Gujarati, 2003; Beiner et al., 2006). 
Our system of equations consists of 10 exogenous and 6 endogenous variables. Hence, at least 4 of our exogenous variables 
must be excluded from any single equation to identify the system. However, following prior research (Beiner et al., 2006; 
Larcker and Rusticus, 2010), equations (2) to (7) are separately developed based on theory, logic and data availability without 
excessive regard to satisfying the order-condition. As over-identification cannot jeopardise our system (Gujarati, 2003; Beiner 
et al., 2006), all our 6 equations are over-identified. Also, we conducted a Sargan test for instrument exogeneity, but could not 
be rejected (at least at the 10% level) for all 6 equations. We are, therefore, reasonably confident that our instruments are 
exogenous and our system is correctly specified. 
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Table 1  Summary of measures and variables 
Market and CG (endogenous) variables 
ROA   Percentage of operating profit (wc01250) to total assets (wc02999). 
TSR  Natural log of continuously compounded total shareholder return made up of capital gain 
and dividend yield. 
Q  Ratio of total assets (wc02999) minus book value of equity (wc03501+wc03451) plus  
market value (mv) of equity to total assets (wc02999).  
BSIZE  Natural log of the total number of directors on the board of a company. 
NEDs   Percentage of non-executive directors to total number of directors on a board. 
LEV  Percentage of total debt (wc03255) to total assets (wc02999). 
BLKOWN Percentage of common shares held by shareholders with at least 5% of the total company 
shareholdings. 
INSOWN  Percentage of common shares held by institutional shareholders. 
Control (exogenous) variables 
GOVOWN A dummy variable that takes the value of 1 if government ownership of ordinary shares is at 
  least 5%, otherwise 0. 
GEAR  Percentage of total debt to market value of equity. 
LNTA  Natural log of total assets (wc02999). 
BIG4  1, if a firm is audited by a big four audit firm (PricewaterhouseCoopers, Deloitte &  
Touche, Ernst & Young, and KPMG), 0 otherwise.  
CGCOM 1, if a firm is listed on a foreign stock market, 0 otherwise.  
CROSLIST A dummy variable that takes the value of 1 if a firm is cross-listed to a foreign stock market, 
  0 otherwise. 
CAPEX  Percentage of total capital expenditure (wc04601) to total assets (wc02999). 
GROWTH Percentage of current year’s sales (wc01001) minus previous year’s sales scaled by previous 
year’s sales. 
INDUST Dummies for each of the five main industries: basic material + oil & gas; consumer goods; 
consumer services + health care; industrials; technology + telecommunications firms. 
YD  Dummies for each of the five years from 2003 to 2011 inclusive. 
CGCOM 1, if a firm has set up a corporate governance committee, 0 otherwise. 
Notes: The codes in parentheses refer to Datastream codes for the respective accounting and market variables used in the analysis. 
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Table 2   
Descriptive statistics of all variables for all (1,521) firm years 
Variable            Mean                   Median             Std. dev.            Maximum            Minimum 
Firm Valuation/Corporate governance (endogenous) variables 
Q             1.56             1.34            0.67           3.60                     0.72 
ROA (%)              10.74           11.86                  13.95         37.85                  -19.34 
TSR (%)          28.36           25.13         88.67       236.42                  -48.29 
BLKOWN (%)          62.38           64.61         18.48         91.72                   10.21 
BSIZE             9.75           10.00           3.67         18.00                     4.00 
INSOWN (%)             74.21                     82.13         22.86         97.69                     9.42 
LEV (%)          17.66           16.30                  13.64         55.83          5.13 
NEDs (%)                     56.73           57.69         15.41         84.25        17.36 
Control (exogenous) variables 
BIG4(%)                      73.25                   100.00                 44.28       100.00          0.00 
CAPEX (%)                 12.83                       8.22                 15.31         66.43                     7.28 
CGCOM (%)               32.21            0.00                 47.08       100.00                     0.00 
CROSLIST (%)        21.66            0.00       41.22       100.00          0.00 
GEAR (%)                  32.14                      17.62                 30.81                     78.31                     1.36 
GOVOWN (%)           38.31                       0.00                 49.25                   100.00                      0.00 
GROWTH (%)           12.27                     13.91                  26.35                     89.47                  -44.21 
LNTA                           5.86                       6.02                   0.48                        7.83                     4.24 
Notes: Variables are defined as follows: Tobin’s Q (Q), percentage of non-executive directors (NEDs), government ownership 
(GOVOWN), board size (BSIZE), block ownership (BLKOWN), institutional ownership (INSOWN), leverage (LEV), growth (GROWTH), 
capital expenditure (CAPEX), firm size (LNTA), gearing (GEAR), audit firm size (BIG4), cross-listing (CROSLIST), and the presence of a 
corporate governance committee (CGCOM). Table 1 fully defines all the variables used. 
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Table 3   
Pearson and Spearman correlation matrices of all variables for all (1,521) firm years 
Variable               Q              NEDs   GOVOWN     BSIZE     BLKOWN    INSOWN       LEV        GROWTH    CAPEX      LNTA      GEAR         BIG4      CROSLIST   CGCOM 
Q   .147***   .205***     .173***        -.028              .195*** -.132***     .089**         -.394***        .114***       -.398***     .126***  .174***     .184***  
 
NEDs            .134***     .226***     .224***        -.027              .152***  .048     -.118***       -.019            .328***      -.020          .257***   .228***     .197***  
 
GOVOWN         .175***         .228***      .389***        -.179***         .216***  .080*      .104**         -.032           .445***       -.035         .298***   .375***     .366***  
        
BSIZE            .121***         .226***   .377***         -.098**          .298***  .166***      .095**          .065           .520***       .080*         .387***   .379***     .309***  
        
BLKOWN         -.038           -.017  -.159***     -.067                        .410***  .037      .022          .055          -.138***       .024         -.012  -.031    -.111*** 
 
INSOWN           .149***         .149***   .220***        .278***         .370***   .054      .069         -.069           .276***      -.046         .109***   .256***     .244*** 
 
LEV           -.117***       -.068*   .003      .129***         .095**          .097**      -.065            .328***        .194***       .588***      .025   .086**     .158***  
 
GROWTH          .079*         -.109***   .079*      .090**           .028            .053 -.085**          -.044          .128***      -.098**       .012   -.018      .026 
 
CAPEX           -.314***       -.056  -.113***       -.078*             .049           -.082**  .320***         -.058                           .089**        .412***     .075*    .050    -.008 
 
LNTA            .078*           .346***   .416***         .497***        -.182***       .256***  .129***          .123***       -.036                .103**       .430***    .428***     .398***  
 
GEAR           -.296***        .297***  -.147***        -.075*           .045           -.078*  .565***         -.068*          .392***        -.042                -.036   -.045      .064  
 
BIG4            .137***        .249***   .295***         .368***       -.059            .109** -.034              .020           -.014             .423***      -.075*     .248***      .277*** 
 
CROSLIST        .168***       .225***   .371***         .369***       -.041            .177***  .038              -.010          -.104**          .418***      -.102**      .248***         .439*** 
 
CGCOM            .165***       .204***   .364***         .310***       -.108**         .239***  .127***           .044           -.088**         .370***      -.135***     .277***          .439*** 
Notes: The bottom left half of the table contains Pearson’s parametric correlation coefficients, while the upper right half of the table shows Spearman’s non-parametric correlation coefficients.  ***, ** 
and * indicate that correlation is significant at the 1%, 5% and 10% level, respectively. Variables are defined as follows: Tobin’s Q (Q), percentage of non-executive directors (NEDs), government 
ownership (GOVOWN), board size (BSIZE), block ownership (BLKOWN), institutional ownership (INSOWN), leverage (LEV), growth (GROWTH), capital expenditure (CAPEX), firm size (LNTA), 
gearing (GEAR), audit firm size (BIG4), cross-listing (CROSLIST), and the presence of a corporate governance committee (CGCOM). Table 1 fully defines all the variables used. 
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Table 4   
OLS regression results of Tobin’s Q (Q) on board size and the control variables 
 Exp. 
Sign 
All firm years All firm years 2003 2005 2007 2009 2011 
Adjusted R2 
Standard Error 
Durbin-Watson 
F-Value 
Sample Size (N) 
       .028 
      .684 
    1.840 
    6.908*** 
    1,521 
       .412 
       .423 
     2.930 
   10.756*** 
      1,521 
       .214 
       .510 
     2.145 
     4.771*** 
        169 
       .309 
       .467 
     2.318 
     8.675*** 
        169 
       .240 
       .498 
     2.183 
     6.794*** 
        169 
       .171 
       .584 
     2.100 
     4.521*** 
        169 
      .283 
      .489 
    2.215 
    7.363*** 
       169 
Constant 
BSIZE 
GOVOWN 
BIG4 
CAPEX 
CROSLIST 
LNTA 
GEAR 
GROWTH 
Basic materials 
Consumer services 
Industrials 
Technology 
Year 2005 
Year 2007 
Year 2009 
Year 2011 
 
+ 
+ 
+ 
-/+ 
+ 
-/+ 
-/+ 
-/+ 
 
 .518(.000)*** 
 .104(.000)*** 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
  .325(.009)*** 
  .081(.006)*** 
  .176(.021)** 
  .112(.048)** 
 -.013(.432) 
  .105(.026)** 
 -.069(.045)** 
 -.018(.510) 
  .039(.192) 
  .054(.395) 
  .214(.000)*** 
  .064(.258) 
  .083(.234) 
  .113(.033)** 
  .126(.042)** 
  .228(.000)*** 
  .243(.000)*** 
   .286(.000)*** 
   .024(.051)* 
   .122(.050)** 
   .110(.058)* 
  -.056(.397) 
   .172(.049)** 
  -.095(.064)* 
  -.015(.321) 
   .106(.093)* 
   .085(.401) 
   .276(.038)** 
   .094(.525) 
  .309(.000)*** 
- 
- 
- 
- 
 .350(.000)*** 
 .096(.000)*** 
 .104(.056)* 
 .189(.041)** 
-.018(.429) 
 .312(.000)*** 
-.195(.000)*** 
-.074(.265) 
 .023(.480) 
 .029(.531) 
 .292(.024)** 
 .088(.527) 
 .093(.320) 
- 
- 
- 
- 
 .287(.000)*** 
 .044(.025)** 
 .100(.064)* 
 .197(.028)** 
-.022(.401) 
 .236(.019)** 
-.120(.033)** 
-.031(.384) 
 .029(.396) 
 .052(.341) 
 .313(.000)*** 
 .068(.379) 
 .105(.226) 
- 
- 
- 
- 
 .218(.000)*** 
 .027(.053)* 
 .095(.087)* 
 .076(.089)* 
-.012(.471) 
 .086(.064)* 
-.135(.047)** 
-.012(.450) 
 .055(.463) 
 .060(.339) 
 .228(.085)* 
 .087(.194) 
 .114(.171) 
- 
- 
- 
- 
 .325(.000)*** 
 .038(.030)** 
 .114(.028)** 
 .229(.000)*** 
-.025(.248) 
 .210(.043)** 
-.078(.089)* 
-.011(.475) 
 .110(.087)* 
 .073(.269) 
 .291(.050)** 
 .095(.174) 
 .128(.159) 
- 
- 
- 
- 
Notes: Coefficients are in front of parenthesis containing p-values. ***, ** and * denote test statistic significance at the 1%, 5% and 10% level, respectively. Following Petersen (2009), coefficients are 
estimated by using the robust clustered standard errors technique. The consumer goods industry and year 2003 are captured by the constant term in the pooled analysis, and for brevity we report 
coefficients for every other year beginning from 2005. Variables are defined as follows: Tobin’s Q (Q), board size (BSIZE), government ownership (GOVOWN), audit firm size (BIG4), capital 
expenditure (CAPEX), cross-listing (CROSLIST), firm size (LNTA), gearing (GEAR) and growth (GROWTH). Table 1 fully defines all the variables used. 
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Table 5  
Regression results from a two-stage least squares estimation of equations (2) to (7) 
Dependent variable 
(Equation) 
Exp. 
Sign 
BSIZE 
(2) 
NEDs 
(3) 
LEV 
(4) 
BLKOWN 
(5) 
INSOWN 
(6) 
Q 
(7) 
Adjusted R2 
Standard Error 
Durbin-Watson 
F-Value 
Sample Size (N) 
           .396 
          .439 
        2.802 
      10.612*** 
        1,521 
        .183 
        .558 
      2.130 
      4.654*** 
      1,521 
        .134 
        .597 
      1.963 
      4.508*** 
      1,521 
        .236 
        .498 
      2.120 
      6.780*** 
      1,521 
        .291 
        .476 
      2.325 
      7.538*** 
      1,521 
          .469 
          .419 
        2.975 
      11.127*** 
        1,521 
Constant 
BSIZE 
NEDs 
LEV 
BLKOWN 
INSOWN 
Qt 
GOVOWN 
CGCOM 
BIG4 
CAPEX 
CROSLIST 
LNTA 
GEAR 
GROWTH 
Basic materials 
Consumer services 
Industrials 
Technology 
Year 2005 
Year 2007 
Year 2009 
Year 2011 
 
+ 
+ 
-/+ 
-/+ 
+ 
-/+ 
+ 
+ 
+ 
+ 
-/+ 
+ 
-/+ 
-/+ 
-/+ 
 
    .142(.196) 
- 
   .044(.000)*** 
   .028(.315) 
  -.039(.620) 
   .080(.000)*** 
   .046(.070)* 
   .153(.058)* 
   .094(.076)* 
   .120(.000)*** 
  -.076(.020)** 
   .059(.027)** 
   .329(.000)*** 
   .043(.265) 
   .084(.512) 
  -.148(.000)*** 
  -.062(.271) 
   .173(.080)* 
  -.101(.437) 
   .018(.720) 
   .092(.565) 
  -.068(.632) 
   .040(.711) 
     .985(.320) 
     .403(.000)*** 
- 
    .091(.305) 
   -.056(.470) 
    .074(.125) 
    .482(.093)* 
    .613(.018)** 
    .132(.495) 
    .420(.063)* 
   -.084(.138) 
    .470(.069)* 
    .953(.000)*** 
    .025(.648) 
   -.104(.009)*** 
   -.671(.580) 
    .396(.163) 
  -.142(.864) 
   .981(.436) 
   .312(.190) 
   .506(.037)** 
   .635(.023)** 
   .740(.028)** 
   -.630(.138) 
     .396(.085)* 
     .057(.231) 
- 
    .061(.084)* 
    .025(.637) 
   -.394(.416) 
- 
- 
- 
   .242(.000)*** 
- 
   .726(.045)** 
- 
  -.048(.129) 
   .743(.036)** 
  -.528(.452) 
   .897(.063)* 
   .472(.030)** 
  -.641(.610) 
  -.128(.743) 
   .306(.091)* 
   .298(.094)* 
    .729(.000)*** 
   -.841(.543) 
    .049(.396) 
    .174(.023)** 
- 
    .386(.000)*** 
    .342(.630) 
- 
- 
- 
    .238(.024)** 
- 
   -.815(.000)*** 
   -.076(.151) 
    .082(.197) 
    .349(.046)** 
   -.357(.019)** 
   -.280(.216) 
   -.292(.361) 
    .346(.050)** 
    .124(.063)* 
     .175(.091)* 
     .157(.062)* 
 -.972(.140) 
   .964(.000)*** 
   .109(.123) 
   .027(.874) 
   .495(.000)*** 
- 
   .412(.483) 
   .540(.046)** 
   .196(.034)** 
- 
  -.087(.425) 
- 
    .290(.031)** 
- 
  -.073(.426) 
    .342(.390) 
    .923(.000)*** 
    .464(.628) 
    .780(.040)** 
   -.728(.463) 
   -.675(.719) 
     .863(.008)*** 
     .894(.000)*** 
    .295(.064)* 
    .056(.028)** 
    .032(.095)* 
   -.078(.069)* 
   -.052(.351) 
     .085(.054)* 
            - 
    .109(.058)* 
            - 
    .074(.040)** 
    .028(.453) 
    .112(.019)** 
   -.086(.074)* 
    .016(.450) 
    .024(.197) 
    .058(.375) 
    .316(.000)*** 
    .081(.226) 
    .065(.264) 
    .230(.031)** 
    .359(.018)** 
    .420(.000)*** 
    .457(.000)*** 
Notes: Coefficients are in front of parenthesis containing p-values. ***, ** and * denote test statistic significance at the 1%, 5% and 10% level, respectively. Following Petersen (2009), coefficients are 
estimated by using the robust clustered standard errors technique. The consumer goods industry and year 2003 are captured by the constant term in the pooled analysis, and brevity, we report coefficient 
of every other year beginning from 2005. Equations (2) to (6) examine the interrelations among the 5 CG mechanisms, while equation (7) investigates the association between firm value (Q) and the CG 
mechanisms. Variables are defined as follows: Tobin’s Q (Q), board size (BSIZE), percentage of non-executive directors (NEDs), leverage (LEV), block ownership (BLKOWN), institutional ownership 
(INSOWN), government ownership (GOVOWN), the presence of a corporate governance committee (CGCOM), audit firm size (BIG4), capital expenditure (CAPEX), cross-listing (CROSLIST), firm size 
(LNTA), gearing (GEAR) and growth (GROWTH). Table 1 fully defines all the variables used.  
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Table 6   
 Regression results based on alternative firm valuation proxies and the estimation of a fixed-effects model 
  Alternative firm value proxies Fixed-effects model 
Dependent Variable 
 
Exp. 
Sign 
Total share returns 
(TSR) 
Return on assets 
(ROA) 
     Tobin’s Q 
           (Q) 
Adjusted R2 
Standard error 
Durbin-Watson 
F-value 
Sample size (N) 
          .023 
         .680 
       1.818 
       6.540*** 
       1,521 
         .308 
         .457 
       2.329 
       8.790*** 
       1,521 
       .037 
       .635 
     1.923 
     6.590*** 
     1,521 
          .190 
          .479 
        2.143 
        5.648* 
        1,521 
         .467 
         .435 
       2.980 
       7.312*** 
       1,521 
Constant 
BSIZE 
GOVOWN 
BIG4 
CAPEX 
CROSLIST 
LNTA 
GEAR 
GROWTH 
Basic materials 
Consumer services 
Industrials 
Technology 
Year 2005 
Year 2007 
Year 2009 
Year 2011 
 
+ 
+ 
+ 
-/+ 
+ 
+ 
-/+ 
-/+ 
+ 
+ 
+ 
 
 
     .692(.758) 
     .136(.000)*** 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
     .264(.185) 
     .115(.026)** 
     .110(.063)* 
     .214(.059)* 
    -.290(.046)** 
     .324(.073)* 
    -.185(.091)* 
    -.054(.286) 
     .285(.000)***   
    -.375(.803) 
     .740(.056)* 
     .512(.320) 
    -.421(.164) 
     .941(.110) 
     .850(.196) 
     .876(.075)* 
     .950(.000)*** 
  -.048(.274) 
   .095(.000)*** 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
   -.067(.435) 
    .143(.000)*** 
    .135(.041)** 
   -.109(.056)* 
   -.074(.595) 
    .128(.023)** 
    .254(.000)*** 
   -.036(.160) 
    .029(.524) 
   -.065(.038)** 
    .054(.297) 
    .085(.703) 
    .092(.284) 
   -.058(.310) 
    .103(.135) 
    .096(.274) 
    .118(.395) 
     .494(.000)*** 
     .112(.000)*** 
     .104(.075)* 
     .296(.000)*** 
    -.053(.415) 
     .186(.074)* 
    -.190(.023)** 
    -.046(.470) 
     .085(.311) 
     .248(.463) 
     .352(.501) 
     .197(.604) 
     .320(.461) 
     .586(.000)*** 
     .649(.000)*** 
     .712(.000)*** 
     .904(.000)*** 
 Notes: Coefficients are in front of parenthesis containing p-values. ***, ** and * denote test statistic significance at the 1%, 5% and 10% level, respectively. Following Petersen (2009), coefficients are 
estimated by using the robust clustered standard errors technique. The consumer goods industry and year 2003 are captured by the constant term in the pooled analysis, and for brevity, we report 
coefficients for every other year dummy beginning from 2005. Variables are defined as follows: Tobin’s Q (Q), board size (BSIZE), government ownership (GOVOWN), audit firm size (BIG4), capital 
expenditure (CAPEX), cross-listing (CROSLIST), firm size (LNTA), gearing (GEAR) and growth (GROWTH). Table 1 fully defines all the variables used. 
 
